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ABSTRACT 
Kidd Mine is the single largest producing base metal mine of Falconbridge Limited. Approximately 3 million tonnes of zinc-
copper ore is produced annually. The present ventilation system, designed some 30 years ago, uses a multitude of intake and 
exhaust fans, in a series-parallel configuration, to move 925 m3/s (2,000,000 cfm) through the mine. The system, owing to the 
ever increasing depth of mining, has reached its limitation and has become cumbersome to maintain. It was recognized that 
with the mine progressing from the original depth of 855 m (2800 ft) to the current depth of 2070 m (6800 ft) and beyond, a 
major redesign was needed. 
At the beginning of 1998 the mine embarked on the review of the total ventilation system with a goal to improve effi-
ciency, reduce power consumption by at least one third, eliminate recirculation and increase overall effectiveness of the sys-
tem. Ventilation simulation suggested gradual replacement of the current multitude of fans with fewer fans strategically lo-
cated throughout the mine. The new arrangement will allow for better airflow control, eliminate recirculation and substan-
tially reduce the operating cost. This paper deals with the concept rather than with an ultimate solution. 
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INTRODUCTION 
Mine Development 
Located about 30 km (19 mi) north of the Northern Ontario 
city of Timmins, Kidd Mine is one of the Falconbridge 
Limited's largest producing mines. The mine produces 
close to three million metric tones of zinc-copper ore from 
the Archean aged volcanogenic massive sulphide deposit 
with approximate Zn to Cu ratio of2: 1 (Figure 1). 
The deposit was discovered in 1963 and put into full 
production in 1966. It consists of three massive sulphide 
lenses (North, South and Central Orebodies). The initial ore 
came from open pit mining, which was followed by under 
ground excavation in the early seventies. The No. 1 shaft 
was driven to a depth of 930 m (3 ,050 ft) . The main levels 
were developed from the shaft at 122 m (400 ft) intervals, 
and the sublevels at 30.5 m (100 ft) intervals were devel-
oped from the ramp. An extension of the ore zone, No. 2 
Mine was identified below the No.1 shaft and a second 
shaft was sunk from surface to a depth of 15 56 m ( 5, 1 05 ft). 
Levels were established at 61 m (200 ft) intervals with 
sublevels at intervals of 30.5 m (100 ft). Further drilling 
justified yet another mine extension, No. 3 Mine. This ex-
tension was accessed by an internal shaft from 1,433 m 
(4,700 ft) level down to 2,109 m (6,922 ft). Here, levels 
connected the ramp every 30.5 m (1 00 ft) and the distance 
between levels connecting the shaft fluctuated from 91.5 m 
(300ft) to 152.5 m (500ft). No.3 Mine is divided into two 
parts; Phase 1 and Phase 2. 
Future developments will see the mine deepened further, as 
more ore is identified at depth. Immediate plans are to ex-
tend mining down to 2,500 m (8,200 ft), known as Mine 
"D" Stage l, with potential of going to the depth of 2,987 m 
(9,800 ft), Stage 2 of Mine "D". 
The various stages of the operation have been developed 
with a combination of shaft sinking and ramping. The ramp 
extends from surface to the bottom of the mine and it is 
considered as one of the longest continuous mining ramps 
in the world at 12.6 km (7.9 mi) in length. It plays an im-
portant role in transporting men and material and has a vital 
·role in ventilating the mine. 
The prevalent mining method in the Kidd Mine opera-
tion is sublevel, longhole open stoping with delayed con-
solidated back fill. 
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Figure 1. Longitudinal geological section. 
GENERAL VENTILATION ARRANGEMENT (Figure 2) 
No. 1 Mine 
Supply A irway- # 1 Shaft 
Length: 929.6 m (3,050 ft) 
Inside diameter: 7.31 m (24 ft) - full profile to shaft bottom 
Perimeter: 22.96 m (75.13 ft) 
Area: 41.96 m2 (451.66 re) 
Maximum Velocity 10 m/s (1,969 fpm) 
Maximum Air Volume 420 m3/s (890,000 cfm) 
Current Air Volume 355 m3/s (750,000 cfm) 







Figure 2. Kidd Mine - Ventilation schematic. 
Return Airways 
#1 NVR Size 
2800 to 1200 6.09 m (20ft) 
1200to 800 4.87 m (16ft) 
800 to Surface 2 x 1.2 m ( 4 ft) 
SVR Size 
3400 to 2800 3.65 m (12ft) 
2800 to 2400 4.87 m (16ft) 
2400 to 1200 6.09 m (20ft) 
1200 to 800 4.87 m (16ft) 
800 to Pit 
EVR Size 
2500 to 2000BH 2.43 m (8ft) 
2000 to Pit BH 1.82 m (6ft) 
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NEVR Size 
2500 to 1600BH 2.43 m (8ft) 
In No.1 Mine the 7.31 m (24 ft) diameter shaft and 4.5 m x 
3.8 m (15 ft x 12.5 ft) ramp are the major supply airways. 
Exhaust from the mine is carried by single perimeter raises, 
located at the north and south extremities of the orebody. 
Additional exhaust is through two exhaust raises at the 
eastern extremity of the central ore zone. The No. 1 North 
ventilation raise (#1NVR) was driven mostly at 6.09 m (20 
ft) diameter while the South ventilation raise (SVR) is a 
combination of 6.09 m (20 ft), 4.87 m (16 ft) and 3.65 m 
(12 ft) diameters. The East ventilation raises (EVRs) are a 
combination of 2.34 m (8 ft) and 1.82 m (6 ft) diameter. 
Fresh air is drawn from the shaft by the 1,525 mm (60 in) 
diameter station fans, equipped with 75 kW (100 hp) elec-
tric drives. Fresh air to selected sublevels is drawn from the 
ramp. Exhaust air is collected on every sublevel by 
1,073mm (42.25 in) diameter fans, placed close to return air 
raises, and equipped with 56 kW (75 hp) electric drives. 
Air distribution into workings is via a system of cen-
trally located internal raises ( CVRs). 
#1 CVR Size 
1300 to .1600BH 2.43 m (8ft) 
1600 to 1800BH 1.82 m (6ft) 
1800 to 2000BH 2.43 m (8ft) 
2000 to 2400BH 1.82 m (6ft) 
2400 to 2800BH 2.43 m (8 ft) not in use 
#1 CSR Size 
2000 to 2500BH 2.43 m (8ft) 
#1NCVR Size 
2000 to 2400BH 2.43 m (8ft) 
!FAR #1 Size 
2500to 2600 2.43 m (8ft) 
1FAR#2 
Size 
2500 to 2600 2.43 m (8ft) 
No.2 Mine 
Supply Airway - #2 Shaft 
Length: 1,556 m (5, 105 ft) 
Inside diameter: 7.62 m (25ft)- full profile to shaft bottom 
Perimeter 23.93 m (78.51 ft) 
Area: 45.60 m2 (490.85 ff) 
Maximum Velocity 10 rnls (1,969 fpm) 
Maximum Air Volume 456 m3/s (967,000 cfm) 
Current Air Volume 382 m 3/s (810,000 cfm) 
Free Capacity 74 m3/s (157,000 cfm) 
To better balance the airflow and pressure connections be-
tween the shafts were made at 800 L, 1200 L, 1600 L, 2100 
L, 2400 L, 2600 L, 2800 L. The bold numbers indicate lev-
els where the active connection is maintained. 
Return Airway 
#1 NVR (see No. 1 Mine) 
Ventilation into No.2 Mine is provided through #2 shaft and 
distributed to the levels either by the ramp, or by a system 
of internal fresh air raises connecting the main levels with 
overlying sublevels. Exhaust below 1,036 m (3,400 ft) 
level, is through the extended North Ventilation raise 
(NVR). Above that elevation the SVR acts as a parallel 
exhaust airway. The extension of the # 1 NVR was initially 
driven at 3.65 m (12ft) diameter followed by 6.09 m (20ft) 
diameter and fmished with 1.82 m (6 ft) diameter which 
created a bottleneck in the latter stages of mining. 
#1 NVR Extension 
4650 to 40-1 
40-1 to 34-1 
34-1 to 2800 
Size 
1.82 m (6ft) 
6.09 m (20 ft) 
3.65 m (12ft) 
Ventilation control followed the same pattern as in No. 1 
Mine. Intake fans were placed at the shaft stations, or at the 
internal fresh air raise system and exhaust fans at the ex-
haust raises. 
Internal air distribution is through the system of central 
ventilation raises or CVRs. 
#2 CVR Size 




· Length: 677.26 m (2,222 ft) 
Inside Diameter: 5.5 m (18 ft) - full profile to shaft bottom. 
Perimeter: 17.27 m (75.13 ft) 
Area: 23.75 m2 (451.6 ff) 
Maximum Velocity 10 m/s (1,969 fpm) 
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Maximum Air Volume 237 m3 Is (502,000 cfm) 
Current Air Volume 235 m3/s (498,000 cfm) 
Free Capacity 2 m3/s (4,000 cfm) 
#1 FAR 
800 to 1200 
1200 to 1400 
1400 to 2100 
2100 to 2800 
2800 to 3800 
3800 to 46-1 
46-1 to 47 
Return Airway 
#2NVR 
6100 to 5600 
5600 to 5200 
5200 to 4700 
4700 to 46-1 
46-1 to 16-2 
16-2 to surface 
Size 
Open Pit rubble 
30 X 30 m (98.4 ft X 98.4 ft) 
15 X 15m (49.2 ft X 49.2 ft) 
3.65 m (12ft) 
3.65 m (12ft) 
3.65 m (12ft) 
3.65 m (12ft) 
Size 
3.65 m (12ft) 
4.26 m (14ft) 
4.87 m (16ft) 
5.18 m (17ft) 
6.09 m (20 ft) 
4.87 m (16ft) through Pit on 
12-2 & 12-3 
Links to equalize and reduce pressures in #1 & #2 NVRs 
were established on 46-1 SL, 42-1 SL, 40-1 SL, 34-1 SL, 
34-2 SL, 2600 L and 2500 L. 
Internal Supply 
#3MFAR 
6100 to 6200 
6200 to 6300 
6300 to 6400 
6400 to 6500 
6500 to 6600 
6600 to 6700 
6700 to 6800 
Internal Returns 
#3 IRAR 
6800 to 6000 
#3 IRAR2 
6700 to 6500 
6500 to 6400 
6300 to 6200 
6200 to 6100 
Size 
2.43 m (8 ft) No BT on 6200 
2.43 m (8 ft) No BT on 6300 
2.43 m (8ft) 
2.43 m (8 ft) No BT on 6500 
2.43 m (8 ft) No BT on 6600 
2.43 m (8 ft) No BT on 6700 
2.43 m (8 ft) No BT on 6800 
Size 
2.43 m (8 ft) bulkhead on 6000 
Size 
1.82 m (6ft) 
2.43 m (8ft) 
1.82 m (6ft) 
2.43 m (8ft) 
6000 to 5800 
5800 to 5700 
5700 to 5600 
1.82 m (6ft) 
2.43 m (8ft) 
3.04 m (10ft) 
Raise required in connection to #3 NVR 
Air in the #1FAR flows through "Cold Stopes" and trans-
fers into #3 Mine via #3 Shaft at 4700 L collar. Connections 
to #2 shaft are through the ramp on 4400 L and 4600 L. 
Another connection is through the 4700 level. 
No. 3 Mine fresh air is brought in from No. 2 shaft 
across three levels and via a dedicated fresh air raise 
(#1FAR), which is connected to No.3 shaft. The raise air is 
drawn from the former open pit, through the rubble and 
mined out stopes which act as heat exchangers. Air brought 
over from No. 2 shaft, mainly feeds the internal fresh air 
raises, while air coming from No. 3 shaft is distributed into 
the workings through the main levels and ramp. Exhaust 
from the mine's upper levels is directed towards the NVR. 
Another North ventilation raise, #2NVR, was driven to a 
depth of 1,860 m (6,100 ft) to accommodate exhaust from 
the lower part of the mine. Again, the system of level intake 
and exhaust fans was adopted. Air distribution to workings 
is through a system of internal raises. 
During the development of the bottom part of No. 3 
Mine a shortage of supply air was experienced. In addition 
to this, there was substantial air recirculation. 
Besides the ventilation systems for the individual mines 
there is a one airway that is common to all of them, -the 
ramp. 
Ramp 
Surface to 6100 
6100 to 6922 
Size 
4.5 X 3.8 m (15 ft X 12.5 ft) 
4.8 X 4.8 m (16ft X 16ft) 
The ramp functions as an intake airway from surface to 
2500 L. Below this level the ramp is used mainly as a return 
airway, bringing air up from the bottom of the mine. This 
lower section of ramp does not serve entirely as an exhaust, 
but it has several air intake and take off points from sublev-
els in the lower part of the mine. 
VENTILATION CHALLENGES 
Air volumes for the Kidd Mine operation are based mainly 
on the amount of underground operating diesel equipment. 
Ontario legislative requirement is 0.06 m3/s per kW (100 
cfm/hp) of operating diesel power. The total mine air vol-
ume is 925 m3 /s (2,000,000 cfm) which allows for some 
15,000 kW (20,000 hp) of diesel equipment. Considering 
the total yearly production of 2.7 million metric tons, this 
air volume equates to 4.1 m3/s (8,700 cfm) per kt of broken 
ore per month or 0.12 m3/s (250 cfm) per ton broken per 
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day. The overall air volume supplied into the mine is suffi-
cient for the operating equipment and for dust control. 
Some air delivery and distribution difficulties have been 
experienced as the mine progressed beyond the depth of 
No. 2 Mine. To understand why air shortages and increased 
recirculation problems were occurring in No. 3 Mine, the 
original ventilation design for the entire operation had to be 
reviewed. 
Initially, the ventilation system was designed for a rela-
tively shallow mine. The ventilation system of the day, with 
identical supply and identical exhaust fans on every level or 
sublevel was performing satisfactorily. However, there was 
a considerable waste of energy due to the uniformity of 
electric drives. A 75 kW (100 hp) on each intake fan and 56 
kW (75 hp) on every exhaust fan. 
As the mine expanded this system grew. No major 
changes to the original concept were done, except that more 
raises were added as the mine deepened. As the mine 
started to go lower, the overall pressure increased substan-
tjally and the fans began to operate close to their limit. The 
problems were felt particularly on the exhaust side, where 
pressures reached 2.37 kPa (9.5 in. wg), high enough to 
render some of the exhaust level fans ineffective. 
To cope with the situation another fan in series was in-
stalled on some of the critical levels. This was considered 
only a te~porary arrangement and a more permanent solu-
tion has been sought. 
APPROACH 
To improve air delivery and distribution to the lower part of 
No. 3 Mine~ additional ventilation raises were designed and 
their excavation is now near completion. They are the #2 
FAR for supply air and #3NVR for exhaust air. The fresh 
air raise connects 38 and 64 level and has an inside diame-
ter of 6.09 m (20 ft). It will eventually extend to 2800 level 
and connect to surface through the old workings. The ex-
haust raise is also 6.09 m (20 ft) diameter and it has been 
driven from 68 to 800 level. From there, the raise connects 
to the pit through the old workings. 
The use of multiple main fans in a series-parallel ar-
rangement has some limitation and is not the best for deep 
mines. Moreover, using identical intake fans and identical 
exhaust fans just worsens the situation. This system will 
only work well when the overall mine resistance is low and 
air is plentiful, as was the case in the initial stages of No. 1 
Mine. As the mine got deeper, the intake fans in the upper 
levels of the mine were moving disproportionate amounts 
?fair. This was caused by identical blade settings and an 
Identical size of the electric drives. The initial fan selection 
was based on similarity, low maintenance and limited in-
ventory. For simplicity, all 1,525 mm (60 in) diameter in-
take fans were supplied with uniform blade settings. The 
sarne logic was applied to each of the exhaust fans. These 
fans were readily interchangeable and if needed they could 
be delivered on short notice. As the system grew to its cur-
rent stage, there are now some 220 main intake and exhaust 
level fans installed, consuming over 11,000 kW (15,000 
hp). 
The effective use of the multilevel intake fans would 
have been to set them for the same air volume, but different 
pressures. In this case, every fan, installed at one particular 
ventilation raise would have a different blade setting and 
different size of motor. For a mine such as ours, which op-
erates on some 50 levels, this would have created a logistic 
nightmare. There would be no guarantee that if a fan broke 
down, an identical fan would replace it. Most likely any 
available fan of that size would be used and in a short time, 
the movement of air in the mine would be out of control. 
By having identical fans, the lower part of the mine was 
progressively supplied with less and less fresh air, not an 
ideal situation. Since the main supply airways (shafts and 
ramp) were of sufficient size, the uneven air distribution 
was hardly noticeable, until greater mining depths were 
reached. Then the lower fans were starved of air, recircula-
tion took place and fans began to work against each other 
rather than in unison. 
A similar situation developed on the exhaust side of the 
mine. Here, however, the situation was exacerbated by the 
different cross-sectional areas of the raise as the mine got 
deeper. The increase was not gradual from bottom to the 
top, but rather mixed, creating a bottleneck in the upper part 
of the mine. This bottleneck was caused when the raise 
suddenly changed from 6.09 m (20ft) diameter into 3.65 m 
(12 ft) diameter. Pressure in the exhaust raises at times 
exceeds 2..5 kPa (10 in. wg). The 1,073 mm (42.25 in) ex-
haust fans were barely able to handle this pressure, resulting 
in a substantial volume reduction. 
SOLUTION 
To keep up with production demands and to provide ade-
quate ventilation, the mine ventilation system must be up-
graded or redesigned. The obvious solution would be to 
change fan blade settings, sizes of motors and balance the 
airflow. This solution would work in theory if the mine did 
not expand any further. However, the problem with differ-
ent fans for different levels would remain, as well as the 
multitude of fans and associated high operating costs. 
To accommodate further mine expansion and reduce the 
total number of main fans, a completely different approach 
to the ventilation system was taken. The Kidd Mine venti-
lation system has been analyzed using a ventilation simula-
tion program. Four basic scenarios were investigated. Three 
scenarios were run using the air currently supplied into the 
·mine (925 m3/s or 2,000,000 cfm), the fourth scenario was 
run with the maximum mine intake capacity of 1095 m3/s 
(2,320,000 cfm). Simulations with the current air supply 
were using shafts, ramp and # 1 FAR for intake and both 
NVRs and SVR as the main exhaust airways. For the Phase 
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2 simulation, #2 FAR was added on the supply side and #3 
NVR on the exhaust side. A full evaluation and analyses of 
all simulations was yet to be completed. However, there are 
enough indicators on which to plan a course of action. 
The ventilation simulation produced the following pre-
liminary results. 
Scenario A 
In this simulation, fixed air quantities from the ventilation 
survey were fed into the # 1, #2 and #3 shafts, as well as 
into the ramp and # 1 FAR. The total amount of air was 925 
m
3 Is (2,000,000 cfm). The simulation was run to observe 
the natural distribution of air in the current ventilation net-
work and to obtain orientation data, on the required fan 
power to circulate the air through the mine. The simulation 
showed reasonable air distribution through the upper mine 
and to the lower mine down to 64 L. Below that level, there 
was very little air movement and the ramp experienced lack 
of air below # 1 Mine. The total required fan power to move 
air through the mine was calculated to be 1,700 kW (2,280 
hp ). Main fans would be required in all five of the supply 
airways mentioned above. This was only an orientation 
scenario and the simulation did not reflect the current air 
distribution through the mine workings. However, it indi-
cated the approximate power required for the main ventila-
tion system. 
Scenario B 
In this simulation, the same amount of air was fed into the 
mine through the same major openings. The air distribution, 
however, was effected by all of the main intake and exhaust 
fans located at the intake stations and exhaust raises. Alto-
gether 142 fans in 117 locations (some locations have par-
allel fans) were included in the model. Air distribution was 
found to be similar to the current reality. In addition to the 
7,730 kW (10,362 hp) ofthe main fans the model called for 
another 3,640 kW (4,880 hp) of boosting power, for a total 
of 11,370 kW (15,240 hp) to accommodate the "required " 
air distribution. This figure, by sheer coincidence, closely 
resembles the actual power of 11,272 kW (15,110 hp) used 
by the main fans today. The total number of so called 
"main" fans in the mine is 227. Of these, some 70 odd fans 
were omitted from this scenario, as they operate in inacces-
sible areas, running in secondary airways not included in 
the major ventilation network, or are turned off. 
The bottleneck was found in the air supply into #3 Shaft, 
where 8,091 Pa (32 in. wg) of boosting pressure was re-
quired to bring the air down the shaft. This high pressure is 
a result of an influence the other mine fans have on the air 
supply into this shaft. While some verification of this sce-
nario has to be investigated, there is good indication as to 
why problems with the #3 Mine ventilation system are be-
ing experienced. Out of 117 fan locations, it was found that 
56% of them run outside their fan curve. Some of these fans 
are operating well below the required duty, some of them 
are working against each other and some of them operate 
close to the stall position, (high pressure, no volume). 
Scenario C 
Air in this scenario was distributed to the supply levels as 
fixed quantities, as recorded in the latest ventilation survey 
(Figure 3 - left side). Air distribution to other workings was 
close to the current production requirements. The total fan 
power was calculated as 2,500 kW (3,350 hp) which is less 
than 25% of the current power consumption. 
Scenario D 
Phase 2 of #3 Mine was blended into this scenario. One of 
the design parameters for ventilating this part of the mine 
was 35 m 3/s (75 000 cfm) per level. This was used to ac-
commodate the following equipment: 
8 yd scooptram derated 213 kW (285 hp) 12.8 m3/s 
(27,000 cfin) or regular 224 kW (300) hp 
13.5 m3/s (28,600 cfin), 
30 ton truck 245 kW (325 hp) 14.5 m3/s (30,700 cfm) 
and 
Sup. equipment 130 kW (175 hp) 7.7 m3/s (16, 300 cfm). 
A provision was made to increase air volume on a given 
level to 50 m3 Is (1 06 000 cfm) to accommodate another 
large piece of equipment. 
Air velocity limits were set as follows: 
3m/s (600 fpm), for drifts and active workings 
10 to 15 m/s, (2,000 to 3,000 fpm) for ventilation raises 
10 m/s (2,000 fpm) for shafts 
5 m/s (1,000 fpm) for main haulages 
The following friction factors were applied. 
Friction Factors SI Imperial 
Shafts: 0.046 250 
Drifts: 0.013 70 
Ramp: 0.019 100 
NVRs: 0.011 60 
CVRs: 0.017 90 
FARs: 0.011 60 
Bore Holes: 0.0056 30 
OPTIMIZATION OF THE VENTILATION SYSTEM 
AT KIDD CREEK MINE OF FALCONBRIDGE 
603 
The total air volume was calculated as 1,230 m3 Is 
(2,606,000 cfm), while current maximum mine capacity is 
1,095 m31s (2,320,000 cfm). Therefore, some air recircula-
tion or level restriction will have to be considered. Alterna-
tively, the #2F AR could be extended to surface. 
The calculated air volume of 1,230 m31s (2,606,000 cfin) 
was fed into the main ventilation arteries and main supply 
levels (Figure 3 - right hand side). As the air demand was 
greater than the currently attainable maximum supply of 
1,095 m31s (2,320,000 cfm) by 135 m31s (286,000 cfm), 
some re-circulation in the bottom part of the mine is experi-
enced. Furthermore, the ramp volume in some places is 
restricted to less than 20 m3 Is ( 42,400 cfm). 
Two important points came out of this simulation. First, 
the bottleneck is in the # 1 FAR, which for 140 m3 Is 
(296,000 cfm) requires a pressure of3.43 kPa (13.8 in. wg). 
This is very important for the planned Mine D design, as 
the preliminary climatic simulation indicated a larger de-
mand for cool air flowing through the "Cold Stopes". The 
second point is that the new #2F AR may be underutilized, 
as the raise is not connected to surface and there is not 
enough airway capacity to feed this raise from #2 shaft. 
The total main fan power to move air through this sce-
nario was calculated as 3,676 kW (4,930 hp). 
This scenario, with some refming, will serve as a base case 
model for the overall Kidd Mine ventilation system. 
CONCLUSION 
The current ventilation system has surpassed its usefulness 
and provides inadequate ventilation at high operating cost. 
In fact, according to the models, the cost might be as much 
as four times higher than is actually required to move the 
air through the mine. 
For Phase 2 of #3 Mine there is not enough fresh air 
supply. With the mine maximum air carrying capacity of 
1,095 m31s (2,320,000 cfm) there would be a shortfall of 
135 m31s (286,000 cfm). This shortfall would create air re-
circulation in some workings at the bottom of the mine. 
To satisfy future ventilation demands at the Kidd Mine, 
major redesign of the present ventilation system is neces-
sary. The design will follow scenario D of the preliminary 
ventilation simulation with some modifications. The total 
SUpply volume into the mine is projected as 1,095 m3 Is 
(2,320,000 cfrn) and the calculated shortfall of 135 m31s 
(286,000 cfm) could be avoided, either by extending the 
#2FAR to surface, or by closing and sealing some "idle" 
l~vels. The latter option would be preferable, as no addi-
tional air volume would be necessary. 
The modification of the system will envisage separate 
ventilation districts (circuits), controlled by one major sup-
ply fan. Some 15 districts would be established. The overall 
volume of air will be controlled by strategically located 
AIFLOWS [m 3 /s) 
LEVELS 





1 ~uu ~0 ~0 10 10 
l~UU 
14UU --z:o 
1800 25 50 50 50 
1700 
lOUU --::f 10 10 0 
~uuu .&.0 IUV ,&.0 '0 
2100 25 25 
2200 25 25 
"..JUU ~0 ~0 
2400 25 75 25 75 
2500 25 25 
;;o:IIUU -~ 0 lUU ~0 ov 
28-1 25 25 














3 8-1 5 
3800 25 40 25 85 
40-1 25 25 
4UUU LO .)V .&.0 IVU 
42 -1 25 25 
4200 25 25 
44-1 25 25 
440U 1\lruna ov TU ou ov 
44UU --z:., .:.o 
46 -1 25 25 
4600 25 65 25 75 
4fUU ~0 ou .:.o I 0 
4800 25 25 
4900 25 25 
;,::.n•11 aot. -z--::1 v 10 10 
DlUU -z--::1 ~0 
5200 25 80 25 100 
5300 25 25 
V4VV ~0 25 
5600 25 60 .&.0 I I U 
5700 25 25 
DCIUU ,.:.;J 25 
6000 25 35 
6100 25 60 .)0 IUO 
liitUU 35 
8300 35 




IDII UU ~0 .)0 35 70 
6900 1 0 lU TV 
965 925 1230 1230 
Max im u m Mine Capac ity is 1095 m 3/s 
Figure 3. Air Distribution Scenario C and D. 
. single exhaust fans, positioned close to or on top of the 
major exhaust raises. Initially the major fans would be in-
stalled to boost the current system. 
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Figure 4. Projected air distribution - lower mine. 
The ventilation districts would be introduced gradually, 
starting with horizons coming into production or areas ex-
periencing the greatest difficulties such as Phase 2 of #3 
Mine. In Phase 2 of#3 Mine each supply level will carry air 
for two levels. The supply level itself plus one level above 
or below. Major airways with higher resistance will supply 
the upper levels (#3 shaft) and those with lower resistance 
the bottom levels (#2F AR). Exhaust from 58 L and above 
will flow into #2NVR while exhaust from the rest of the 
levels will flow into #3NVR (Figure 4). 
Ultimately the mine should operate with some 18 main 
and booster fans, rather than with over two hundred fans as 
it does today. The project is planned to be implemented 
over a three to five years period; with projected operating 
savings, even with a 100% margin of error, of around C$1.8 
million per year (US$1.2 at January 8, 1999 exchange rate). 
The capital cost for new fans is estimated roughly at 
C$3.0 (US$2.0) million, with a payback in less than two 
years. Any additional excavation costs required to accom-
modate the new fans are not included. For the supply fans, 
current infrastructures will be used wherever possible, 
while new stations will have to be excavated for the main 
exhaust fans. Extensive lateral or vertical development is 
not anticipated. 
What we have now is a concept rather than a complete 
solution. The solution will be based on this concept. With 
some refming it should be implemented in stages over the 
next five years. It will be interesting to see, over the next 
few years, how much of this concept will tum into reality. 
Abbreviations: 
NVR - North Ventilation Raise 
SVR- South Ventilation Raise 
EVR- East Ventilation Raise 
NEVR- North/East Ventilation Raise 
CVR- Central Ventilation Raise 
CSR- Central Supply Raise 
IF AR - Internal Fresh Air Raise 
IRAR- Internal Return Air Raise 
MF AR- Muck Fresh Air Raise 
BH- Bore Hole 
BT- Break Through 
